Many events conspire to make the past year notable in the history of our Society. Reference has been made to the majority of them in the Annual Report of Council, usefully supplemented by the Notes and Records which we continue to owe to our past Treasurer, Sir Henry Lyons. I do not propose to speak of them in detail, but 6n this occasion it does seem fitting to give further attention to one or two general m atters of lasting interest.
every department of government. But this year new moves have been made which may, and I hope will, lead to developments of the highest importance. The Report contains a notice of the recent formation of a Scientific Advisory Committee over which Lord Hankey presides, with a reference which in effect directs it to consider the advances of science in their relation to national welfare. The Committee reports to the Cabinet through its chairman. A Committee of similar nature but lesser scope was set up a few months ago to consider the scientific aspects of the food policy of the Government: it consists of well-known authorities on n u tri tion, agriculture and economy, with myself as chairman. This Colnmittee reports to Lord Privy Seal, and so to the Cabinet Food Policy Committee over which Lord Privy Seal presides. The significant feature of these committees is their close and direct association with the Cabinet, the central body that governs our nation. H itherto scientists have been appointed man by man to various Government Departments so th a t they might act as useful items in departmental machinery. The new committees are not parts of any executive body and have no executive power of their own. They exist to make recommendations, which must of course be practical and take full account of difficulties of execution. B ut they are not hampered by traditions, nor by set hab its; they have time and freedom to consider the whole field of scientific knowledge and its possible influence on practice. The Scientific Advisory Committee, the more im portant of the two, is particularly well fitted to watch all occasions and opportunities for the employment of science in the service of the nation, and also for the continuous encouragement of th a t employment. The President of the Society and the two principal Secretaries are in close touch with every branch of science; through the Fellows of the Society which they serve they have a unique view of scientific progress. The three Secretaries of the principal Research Councils of the Government, dealing with industry, agriculture and health, are in close touch with the chief national activities.
Thus a great opportunity is opened after long expectation; and the Royal Society is largely responsible for the development of th a t oppor tunity. We hope th a t no hindrances from without may interfere with the Society's task, and we are determined th a t there shall be no lack of energy from within.
We remember th at it is science itself, not scientists, th a t we are trying to lift to the high places. In th a t respect our movement is not selfish. We do not claim th a t scientists shall be entrusted with authority because they are scientists: we do claim th a t authority shall be exercised in the light of a knowledge which grows continuously, and with continual effect on politics, on industry, and on thought itself. If a t present the only way to bring this knowledge into use is to treat scientists as consultants, let us take th a t way. B ut we shall be taking the better way if in all ranks of the State, and especially in those th a t have authority and set an example, we can arouse a general appreciation of the position, and a constant understanding watchfulness on the increase of knowledge and the uses th a t are made of it and can be made. I t cannot be said th a t the general aspect of the nation towards the increase of knowledge is satisfactory. Science has become an integral part of our educational system, yet the changes th a t have been made are often ridiculously like the casting of sacrifices to following wolves. Science is not a devouring monster, but a means of service; it is a knowledge, gained by an irresistible tendency of man to examine his sur roundings. I t may be rightly or wrongly used. There is a prime danger if those who are in the position to use it rightly shut their eyes to its presence and its power, like an army which relies on bows and arrows when its enemies know how to use machine guns.
I t is not universally nor even sufficiently understood how im portant natural knowledge has become. I t is true th a t in a vague way the nation is brought by the happenings of war to guess a t the meaning of scientific research in every kind of enterprise. B ut still it would be difficult for most people to grasp the significance, much less the meaning of the description of a fact like this: th a t the R.A.F. could not carry out its operations without the knowledge resulting from the studies of cathode-rays and electrons made by our physicists, which is equivalent to saying th a t by this time we might well have lost the war. Similar cases of cause and consequence could be quoted in num bers; they happen to be found more readily in relation to the sciences th a t deal with inorganic materials than those th a t deal with organic processes, and the military demand for physicists has been great because they are wanted to put physical discoveries into practice. B ut this discrimination is only accidental and temporary, and in fact the whole range of science is equally concerned.
Since experimental science has assumed such a commanding influence on all our affairs, so th at we run the risk of great perils if we take no account of it, and leave its uses to others, let us say less well disposed than ourselves, and, on the other hand, have opportunities of great benefit if we use it rightly, it becomes a first duty to direct our steps accordingly. Ju st as in former times schools and colleges were founded to train men for the service of Church and State, in ways which were appropriate to th at high end, so now we have to see to it th at the men are produced by our educational systems who can appreciate and act up to a new state of affairs. This can be done without jettisoning any of the fine instruction which has been a proud feature of our older systems.
I think th at this is not essentially a m atter of the rearrangement of school time tables, or the building of scientific laboratories, though such tactical methods must have their due consideration. This is a personal matter, as has been the case with every great human movement. We have not to force the use of new tools, but to encourage and develop a new appreciation and a new attitude. Our best method, as ever before, lies in our own actions. If we, in the continually increasing contacts of scientists with public affairs, can show th at we have something of great value to contribute, and th a t we give it freely, placing our individual interests below those of a greater purpose; if we try to understand the motives and principles of those whom we meet who may not see our vision just as we may fail to appreciate theirs, then by so doing we have the best chance of bringing about the changes th at we desire. I t is the personal contact of the scientist, especially with those who are charged with duties to the nation, th a t is the moving force. That is where these new associations of science with government may mean so much, and shall mean it, if our devotion can achieve its purpose.
This afternoon I leave the Presidential chair. I have deeply appreciated the honour th at has been paid to me by my election to it, and I want to thank with all my heart the officers of the Society, the members of Council, and the permanent officials who have helped me to fulfil its duties.
the Gold Medal and University Scholarship in Surgery of the University of London in 1899. His outstanding skill and knowledge gave him a wide practice as a consultant. After being Consulting Surgeon to the King from 1928 to 1932 he became Sergeant Surgeon to the King in 1932 and held th a t office under three Sovereigns.
In 1934 Trotter gave up private practice in order to devote himself to work at University College Hospital and to the training of young men in the Medical School. He was a fine teacher. He added to his wide knowledge and his technical skill a precision of thought and a love of thoroughness which had a profound influence on his students.
Trotter took a great interest in qualities of the human mind as well as in the structure and functions of the human body. In 1915 he wrote in the Sociological Review on the herd instinct, and in later years he wrote on the mentality of nations at war. He studied the functions of nerves and the causes of pain.
Trotter was for many years a member of the Medical Research Council. He was elected to our Society in 1931, and twice served on our Council: on the latter occasion he acted as a Vice-President.
Anniversary Address by Sir William Bragg
Edmund N eville N evill was an able student of dynamical astronomy. He was especially interested in the perturbations of the moon due to the influence of the planets. In .1882 an observatory was built in Durban and he was appointed its first Director, arriving in Durban just in time to make observations of the transit of Venus on 6 December. He carried on the appropriate observational work, and at the same time pursued the theoretical researches which had established his reputation. Nevill was one of the original Fellows and a member of the first Council of the Institute of Chemistry. From 1888, until his retirement in 1912, he combined the post of Government Chemist and Official Assayer for N atal with that of Government Astronomer. He was elected a Fellow of the Royal Astronomical Society in 1873, and a Fellow of the Royal Society in 1908.
Gilbert Morgan was a great chemist. His skill, know ledge, versatility and energy were to no small degree responsible for the present sound position of British chemistry. In particular, he did much to promote the useful co-operation of laboratory and factory. Morgan was a student of Meldola when he was working on dyestuffs, and through his influence obtained a position as research chemist in the dyeing industry. I t is interesting th a t during a long research on the dihydroxynaphthalenes he prepared a representative of the substances afterwards known collectively as bakelite, but its future great usefulness was not then anticipated since it had no application in the production of artificial colours. In 1919 he was appointed to the Ma^on chair of Chemistry in Birmingham. His greatest work was begun when in 1925 he became the first Director of the Govern ment Research Laboratory at Teddington. He made an unqualified success of the new enterprise. He designed its structure and organized its w ork: and the fact th a t so much useful knowledge has proceeded from it, especially in the last war months, is proof of his foresight and of the sound ness of his management.
Morgan was a hard worker; he was kind and helpful to other workers, and a valuable counsellor in all chemical business. made very im portant contributions to the subjects of elasticity and hydrodynamics. After an early education in Melbourne, Michell went to Cambridge. He was bracketed senior wrangler in the Mathematical Tripos in 1887, and was elected to a Fellowship a t Trinity College. His work included the solution of a number of problems related to the behaviour of structures under stress. He discussed hydrodynamical problems also, and among other investigations he was responsible for th a t relating to the £ highest wave ' in water.
He was for some years a lecturer in the University of Melbourne, and subsequently professor of mathematics. He retired in 1928. He was a hard worker, who kept up his devotion to his special subjects until the end of his life. He was an excellent teacher and writer. A former student of his, Professor Massey, writes th a t his modesty and good nature, combined with his remarkable intellectual qualities and willingness to assist in the smoothing out of difficulties, however trivial, endeared him to his students.
He became a Fellow of our Society in 1902. was a distinguished zoologist devoted to the study of sedentary forms of life. In his early years a t school he acquired a liking for the study of natural science, which after his first class in the Cambridge Tripos of 1881 led to his establishment in the laboratory of Michael Foster and F. M. Balfour. There he completed a classical research on 'The eye and optic tract of insects'. In 1882 he became demonstrator to Moseley a t Oxford and in 1888 was a deputy professor there. He spent a year in zoological and anthropological studies in Celebes. For a few years he lectured a t Cambridge and in 1894 was appointed to the Beyer professorship of zoology a t Manchester. There he accomplished the great work of his life. While he pressed on with his zoological work, he also played a great part in the work of the University as a whole; he took a great part in the promotion of social life of the University, especially on the women's side. He was enthusiastic in the promotion of nature teaching in schools and in the development of school museums. He was a great figure in the educational world of Lancashire.
Sydney 'J ohn H ickson
In 1926 he retired to Cambridge and, though he could now look back on a long life devoted to scientific work, he continued his zoological researches with even increased mastery, until he died in the early months of this year. In 1895 he was elected a Fellow of our Society.
R ookes Evelyn B ell Crompton was one of the most notable and honoured figures of electrical engineering, because on the one hand he was associated with its first lumbering efforts and on the other because he himself was the author of many of the advances which gave to it its present adaptability and enormous power. I t was an extraordinary experience to meet in recent years this wonderful old man and to remember the variety of his experiences; they went so far back as service in the Crimean war, for which he held the medal and Sebastopol clasp. He was for some years after th a t at Harrow, which he left in 1860. He joined the Rifle Brigade when he was eighteen and served in India. He was seconded for special service as superintendent of the Government Steam Train Department. He backed his pioneering work on mechanical transport by his construction of 'The Blue Bell' which had an average speed of four miles an hour, but was followed by other 'Blue Bells' th a t moved some what faster. From 1878 he devoted himself to the new problems of electrical engineering, and was associated with other pioneers, John Hopkinson, Willans, Swan and others, in the first enterprises of a new industry. He lived to see the world-wide application of designs and con ceptions with which he himself had been associated at the beginning of his long fife. He was naturally elected on many occasions to the presidency of great engineering institutions. He was elected to our Society in 1933.
Waldemar Christofer B r0 gger was a very distinguished geologist and mineralogist. His main work was concentrated on the rock formation and contents of the Oslo country and its fiords. So thoroughly did he describe this very rich district th a t it became a well-known field of study to which Brogger himself often acted as guide. This work won for him the Murchison Medal of the Geological Society of London. From 1900 onwards he occupied the chair of mineralogy and geology a t the University of Oslo. His enthusiasm for scientific research, his great ability in his own field, and his considerable administrative powers, gave him a leading place among Norwegian scientists. He has been described as one of the most prominent men of science whom Norway has ever produced. He was elected to a Foreign Membership of our Society in 1902.
The Earl of Crawford and Balcarres became a Fellow of our Society in 1924. So strong and able had been his support of all th a t the Society stands for th a t the Council gladly exercised on his behalf their right to elect a very limited number of persons on the ground th a t their election would be of signal benefit to the Society. Lord Crawford was educated a t Eton and Magdalen College, Oxford. For some years he sat in the House of Commons; he served in the war of 1914^18 as private and as lieutenant. In 1916 he was recalled to England to take office as President of the Board of Agriculture and Fisheries, and subsequently held other offices in the Government. He was a member of the Cabinet in 1916 and 1922. He was Chancellor of the University of Manchester, a Trustee of the British Museum, of the National Gallery, of the National P o rtrait Gallery, and he was chairman of the Fine A rt Commission. In all the duties which fell to him in these and other offices he took infinite pains to make his services effective. He drew largely on his extensive knowledge of archaeology, of the history of art, and of the humane studies in general. The nation has reason to be grateful to him for the good taste which has been displayed in many public activities, and we of the Society in particular for the warm support which he gave to the advancement of knowledge of every kind. was, as Sir D 'Arcy Thompson has de scribed him in an understanding memoir, one of the most learned and industrious scholars of our time. He was one of the last to win double honours a t Cambridge, where he took a first class in the Classical Tripos and was high in the list of Wranglers. He entered the Treasury in 1884 and rose to be one of the two Perm anent Secretaries.
Thomas H eath
All his leisure was spent on the subject of Greek mathematics, to which his studies a t Cambridge supplied an apt introduction. He became a master in this field of knowledge. He wrote books, which are accepted as standards, on the work of Diophantus, Apolonius of Perga, Archimedes, Euclid and other Greek mathematicians. They are remarkable for their completeness and accuracy.
In Laidlaw's work with Dunkin on distemper led to the successful immuni zation of dogs, for which surely he will long be remembered with gratitude. I t should further be remembered that this was a relatively early study of a virus disease from all aspects, including the means of producing immunity to the infection. The methods which Laidlaw evolved in the course of it played, accordingly, an important part in the astonishingly rapid de velopments which have since taken place in this field. Prominent, again, among these was the further discovery made by Laidlaw, with Andrewes and Smith, of a virus as the primary infective agent in epidemic influenza, which has opened entirely new lines of attack on th at common enemy of mankind. He was counted to be one of the best of modem pathologists, whose contributions to knowledge spread also into physiology and bio chemistry, and were only represented in part by what was published in his own name. His death at so early an age is a very serious loss.
Our Society elected him to its Fellowship in 1927, and recommended him for a Royal Medal in 1933. He was knighted in 1935. was a distinguished scholar and statesman whom our Society was glad to elect as a Fellow under the Statute which allows the Society to invite to its membership persons who have rendered conspicuous service to the cause of science or are such th a t their election would be of signal benefit to the Society. When President of the Board of Education from 1916 to 1922 he instituted a number of reforms of the highest importance. Not all of them are in full application as yet, but he planned a road which our National Educational System has already entered and must continue to follow. Fisher's reputation as a writer will doubtless rest mainly on his famous History of , but many other works of his show his great erudition and painstaking accuracy. Besides his term of public duty as a Cabinet Minister, Fisher spent some years as Vice-Chancellor of the University of Sheffield, and he was Warden of New College, Oxford from 1925 until his death. He was a Governor of the B.B.C., was a Trustee of the British Museum and filled many other im portant posts. He was given the O.M. in 1937; and joined our Society in 1920.
Herbert Albert Laurens Fisher
Alfred Cort Haddon was in his school-days intended for his father's firm of printers and type founders, but his interest in zoology was so compelling th at he was in the end sent to Cambridge where he worked at zoology under F. M. Balfour. For a short time he served as a demon strator in comparative anatomy, and then was appointed to the professor ship of zoology in the Royal College of Science in Dublin. He became secretary of the Dredging Committee which worked off the south-west coast of Ireland. He was sent to Torres Straits in 1888. The year which he spent there roused those interests in anthropology which governed the work of the rest of his life. He was one of our first anthropologists, and not only th a t but also one of the leading pioneers of a new science. In 1900 he became a lecturer in physical anthropology. The importance then attached to the subject was measured by his salary of £50 a year. In 1898 the Cambridge Expedition to Torres Straits was formed with Haddon as leader. Though its preliminary purpose was the rescue of knowledge concerning the decaying culture of a primitive people, its main intention and its principal work was the study of the people's psychology, as a p art of th a t social anthropology now become so important.
Haddon's own share in the work of the expedition led to his election to our Fellowship in 1899, and to a Readership in Ethnology a t Cambridge. His subsequent life was devoted to the development and appreciation of his subject in many ways, by his collection illustrating the arts, tools and customs of primitive people, by his many writings and by his en couragement of anthropological enquiry in all fields, physical, social and technical.
Augustus E dward H ough Love was famous for his researches and his writings on the elasticity of materials, and particularly for his studies in geodynamics. As a boy he was taught a t the W olver ham pton Grammar School, from which he went as a sizar and subsequently a scholar to St Joh n's College, Cambridge. He was second wrangler in 1885, and Sm ith's Prizeman in 1887. He was elected to a Fellowship at St John's in 1886, and became Sedleian Professor of N atural Philosophy in Oxford in 1899.
Love was an indefatigable worker who gave all his energies to the prosecution of the subjects in which he was so deeply interested, and of which he became an acknowledged master. His investigation of the forms of waves which may travel along the surface of the earth as it is constituted has been of great importance in the theory of earthquake movements. His Mathematical Theory of Elasticity is a standard work of the first class both ill m atter and in style. The same care and perfection appeared in his lectures. He contributed greatly to our knowledge of electromagnetic waves.
Love Thorpe was a devoted student of organic chemistry. His researches were the foundation for some of the most im portant ideas and methods of to-day. More than that, he was, in his generosity and sympathy, a fine leader for the young men who came to work with him, and have helped on so many instances to place British chemistry in its present strong position. He laboured to draw chemical efforts together, and to make them effective in the national service. He served as chairman of many committees and societies: the Indian Chemical Services Committee, Safety in Mines Research Board, Explosives in Mines Committee, the Chemical Society, and the Institute of Chemistry, and he was an active member of the Chemical Defence Committee, the Dye-stuffs Development Committee, and other bodies. He edited the Supplement to Sir Edward Thorpe's Dictionary of Applied Chemistry, and has recently been engaged in the production of a new edition of it.
Thorpe became a Fellow of our Society in 1908; and was awarded the Davy Medal in 1922. He was knighted in 1939.
Arthur Harden spent the greater part of his working life on the chemistry of the yeast cell and so made a material contribution to the new science of biochemistry. He studied a t Owens College, Man chester, and at the University of Erlangen. He was a lecturer a t Owens from 1888 until in 1897 he came to London to take charge of a section of the British Institute of Preventive Medicine, afterwards to become the Lister Institute. It was as head of the biochemical section of the Institute th a t he directed for thirty years a concerted attack upon bacterial enzymes, bacterial metabolism, and kindred subjects. He played also a valued part in extending our knowledge of the vitamins.
In 1929, for his work on alcoholic fermentation, Harden shared with von Euler the Nobel Prize in chemistry. As editor of the Biochemical Journal for twenty-five years he had a great influence on the development of biochemistry in Britain. In 1930 his contribution to the System of Bacteri ology was a very able summary of a section of this subject.
Harden was knighted in 1936. He was elected to our Society in 1909 and was awarded the Davy Medal in 1935. won his way from local schools at Keighley in Yorkshire to the Royal College of Science in South Kensington, which he entered in 1882 with the aid of one of the exhibitions founded in the name of the Duke of Devonshire. He then became assistant to Sir Norman Lockyer, an association which was a main feature of his life. Their accurate and extensive work added largely to our knowledge of spectra. I t must have been a source of great satisfaction to Fowler to watch the growing use of his spectral measurements as modern physics showed their full meaning, and the importance of their indications. In due time a demonstratorship in astrophysics was succeeded by an assistant professorship, and then by a professorship which he held from 1915 until in 1923 he became one of the first Yarrow professors of the Royal Society. To the end of his life he continued his researches on the spectroscopic side of astrophysics and won international reputation. He was elected to the Royal Society in 1910, was awarded a Royal Medal, and was the recipient of many foreign honours.
Alfred F owler
Fowler was a man of great charm. His colleagues, his friends and his students loved him for his continuous willingness to help and the warmth of his encouragement, and they admired him for the perfection of his work. was a biologist of distinction whose chief services were given to Madras and the educational institutions of the Madras State. He was educated at University College and the Royal School of Mines, London. He was an assistant to R ay Lankester from 1879 to 1885; the last two years of this period was spent in research at the Zoological Station a t Naples. In 1885 he was appointed to the chair of biology in Presidency College, M adras; he was Registrar of the University, Botanist to the Madras Government, Director of Public Instruction and held in suc cession a number of other im portant public posts. He was Director of the Institute-of Science at Bangalore from 1915 to 1921. He wrote on a wide range of biological subjects and rendered valuable aid to Indian science. He was made K.C.I.E. in 1913. He was elected a Fellow in 1895.
Alfred Gibbs B ourne
Oliver J oseph Lodge will be remembered for the highly im portant contributions which he made to the theory and the use of elec tric waves. His work in this field was done in the closing decades of last century, though for many subsequent years he was an active and in fluential leader in physical science.
Lodge was able to enter the University of London mainly as the result of unaided study, but having made his entry he was quick to develop his exceptional abilities. He had the advantage of doing experimental research under Frankland, Guthrie and Huxley. After he had filled various minor posts he became professor of physics in the University of Liverpool in 1881. In 1900 he became Principal of the University of Birmingham.
Lodge was first attracted to the study of electromagnetic waves by Maxwell's development of Faraday's researches. When Herz in 1885 first devised experiments which demonstrated the existence of these waves, Lodge at once took up the new line of research, examined the conditions for their emission and their receipt, and in particular showed the value of correct tuning. Modern radio transmission owes very much to his theo retical investigations and to his experimental skill. This is well known, and yet his name would be even more closely associated with the development of wireless if he had not given the greater attention to research. I t is a very interesting fact th at he persisted in giving the ether a reality which is now considered to be unnecessary; and if his views are no longer accepted, it is still true th at his conceptions assisted himself in his work, and were of no little use to those who followed his lead. He was a magnificent lecturer; his m atter and style were of the first order, and his expositions derived further force from his impressive personality.
He was a Fellow of our Society for fifty-three years. He was knighted in 1902.
Charles Frewen J enkin ) was a distinguished engineer who made im portant contributions to our knowledge of the properties of materials, especially of such as are used in aeroplane construction. He was educated at Edinburgh and Cambridge. The first tw enty years of his life were spent in mechanical engineering practice; he was a t one time Assistant to Works Manager at the L.N.W.R. works a t Crewe, and held other posts of like nature. In 1908 he became Professor of Engineering Science at Oxford, and held this post until 1929.
In 1920 the Aeronautical Research Committee published a 'Report on Materials of Construction' which was the result of many years' work by Jenkin and his assistants. The new emphasis on lightness of construction required a careful analysis of all th a t was known respecting the strength and form of materials and the purposes for which they were intended. Jenkin demonstrated the inadequacy of previous knowledge and directed enquiry into the channels th at had become necessary. A vivid account of the position is given in his Presidential Address to a section of the British Association in 1920. He emphasized the need for studying the processes of 'fatigue', and the effects of surface cracks and other defects superficial and internal. He extended our knowledge of corrosion fatigue. He made a number of other interesting enquiries with m atters of physical and engi neering science, such as earth pressure, refrigeration, loud speakers, an ' Oxford Astrolabe ' and so on. A man of great energy, and a keen student, hjs has given good service to engineering science. He was elected a Fellow in 1931.
The D uke of Bedford was one of the main supporters in this country of zoological studies, by his writings, by his services to zoological enterprises and by his generous expenditure on behalf of zoo logical work. He formed a magnificent collection of animals at W oburn Park and studied very thoroughly the conditions of acclimatization in Britain of animals foreign to the country. He was President of the Zoological Society from 1899 to 1936 and was responsible for many of the great advances made by the Society during th a t period. He took a special interest in the Aquarium and in Whipsnade.
He served in. the Grenadier Guards in Egypt in 1882 and was A.D.C. to Lord Dufferin when Viceroy of India. He served also in the regular arm y from 1914 to 1919. He was A.D.C. to King Edward V II and King George V. He was President, for a period, of University College Hospital, also of the Imperial Cancer Research Fund, and he was for some years a Trustee of the British Museum. Our Society elected him to its Fellowship in 1908, being anxious to show its deep appreciation of the benefits which zoological science had received a t his hands.
J oseph J ohn Thomson (1856 Thomson ( -1940 was one of the greatest men of science of our time. He had the affection and esteem of the whole world of culture. When he died, a few weeks ago, testimonies of his personality and appreciation of his work appeared in every journal, and every scientist remembered th a t in some way or other he was in his debt.
The very number and fullness of the descriptions of the man and his work make it superfluous for me to relate the details of his life. We all are in fact well acquainted with them. As Fellows of the Royal Society of which he was a most distinguished member, we think gratefully of his services to those principles and purposes which are our essential care. He was entirely the type of man of whom our Society can most be proud. He was a great physicist, whose insight and perseverance revealed new modes of research, leading to some of the most wonderful advances of our time. He was an inspiring teacher. He gave fine service to his University, to his College, Trinity, of which since 1918 he had been Master, to our Society and, in many ways not always well known, to the national Government. I t was all recognized. Numerous honours came to him from learned bodies in all parts of the world; he was awarded the Nobel Prize in Physics in 1906, he was knighted in 1908, and the King awarded him the Order of Merit in 1913.
He was our President from 1915 to 1920, and a t many other times a member of our Council.
Harold Carpenter had a world-wide reputation as a metallurgist, whose acknowledged position as a leader was due to the very great contributions he had made both to theory and to practice. At Oxford he was a scholar of Merton and obtained a first class in the N atural Science Honours Schools. He studied also at Leipzig, and was given the Ph.D. He was a research fellow and demonstrator a t Owens College, Manchester, from 1898 to 1901, and professor of metallurgy a t Manchester from 1906 to 1913. When the National Physical Laboratory was founded he was appointed to be head of the Chemical and Metallurgical D epart ments: the most im portant and fruitful years of his life were spent as professor of metallurgy in the Royal School of Mines.
Carpenter's chief work was concerned with the study of the formation and properties of alloys. He laid a foundation for this in a series of original and accurate researches. Perhaps the best known of his achievements is the method of producing single crystals of metals, by means of which it has been possible to throw a new light on the relation between structure and properties. These labours have fortunately coincided with, and to no small extent have been responsible for, the growth in the knowledge of alloy structure which has had a most im portant influence not only on m etal lurgical science but also on its application to British industry.
Carpenter was in turn President of all the great metallurgical institutions of Britain. He was frequently asked for advice by the Government and by industrial concerns. He was an excellent teacher. He has left behind him an abiding influence on metallurgical science.
Carpenter received many acknowledgements, British and foreign, of the esteem in which he was held. He became a Fellow of our Society in 1918, and was knighted in 1929.
Charles Gabriel Seligman ) was educated at St Paul's School and St Thomas's Hospital, where he became house physician and director of the Clinical Research Laboratory. His first contact with anthropology was made when in 1898 he joined the Cambridge Expedition to the Torres Straits under Dr Haddon, of whom I have already spoken to-day. Although he went back to his medical research work when the expedition returned, and was appointed to direct the clinical laboratory at his old hospital, he had become so interested in ethnological study th a t he devoted to it the rest of his life. In 1904 he revisited New Guinea as a leader of the Daniels Ethnographic Expedition. In 1908 he went to Ceylon, accompanied by his wife, who also was an enthusiastic worker on the same lines, in order to gather knowledge about the Veddas. From 1909 onwards the two ethnologists were engaged with the concurrence of Government in the study of the peoples of the Sudan. All these researches were of the greatest importance to a new and growing subject. In 1910 Seligman was appointed lecturer in ethnology in the University of London, and in 1913 professor of th at subject at the London School of Economics. He took a leading place in anthropological and ethnological societies and meetings in this country. His full and able descriptions of his observations and discoveries are standard works. He became a Fellow of our Society in 1919. was a great engineer and m etal lurgist. His skill, energy and directive power made the Hecla works one of the most im portant and distinctive of the steel works of modern tim es; his success was largely due to the devoted attention which he gave to scientific research into the processes of his industry. In 1875 he entered the labora tories of the works founded by his fa th e r: his attention was quickly drawn to the several attem pts which had been and were then being made to add to the properties of manufactured steel by the addition of other substances, particularly manganese, and in 1882 he produced his famous 12% m an ganese steel, which was non-magnetic, became softer and tougher on quenching from high temperatures and was extremely resistant to abrasion. Later he was instrumental in developing the silicon and aluminium steels which have been of great use in the construction of electrical transformers and machinery.
R obert Abbott H adfield
Hadfield was thus successful in the development of great enterprises which have been of immense value to this country. He attached high importance to research, and was generous and persistent in its support. His liberality was exercised in many other ways. He was elected a Fellow of our Society in 1909 and was a frequent contributor, alone or in collabora tion with others, to the Royal Society Proceedings. He was knighted in 1908, and received a baronetcy in 1917.
H enry H ead was a great neurologist who made im portant contributions to the knowledge of sensation, especially in relation to the skin and the spinal cord. He studied also the problems of aphasia. His work was original and led the way to much of the research of the present day.
Head was educated at Charterhouse and at Cambridge, where he was a scholar of Trinity College. He studied also at the German University of Prague and at the University of Halle. He worked for his medical degree at University College, London. He became a Fellow of our Society in 1899 and was knighted in 1927.
Taking his place worthily in succession to Ferrier, Jackson, Horsley and Gowers, great British neurologists and Fellows of this Society, Head gave most of his working years to the study of diseases, and particularly those of the nervous system, by the experimental method which he had learned as a physiologist. His enthusiasm led him to study on his own person the process of recovery from an experimentally inflicted nerve lesion, and he had a special gift for communicating his enthusiasm to others. During the Vol. 177. A. last 20 years of his life a disease deprived him progressively of the power of movement, but left him to the end full of interest in research and in its further promotion. He was knighted in 1927.
Vito Volterra , who at the time of his death had been a Foreign Member of the Royal Society for th irty years, was one of the fore most mathematicians of the age. After graduating a t Pisa and holding chairs in th a t University and in Turin, he was appointed in 1900 Professor of Mathematical Physics in the University of Rome, and later a Senator of the Kingdom, the Italian Government making use of his ability in the conduct of affairs in many missions to other countries. In the Senate during the years 1914-15, he was one of the strongest supporters of Ita ly 's entry into the war on the side of the Allies.
In 1931, having refused the oath of allegiance then imposed on University Professors by the Fascist Government, he was deposed from his chair. His last years were spent chiefly in Paris.
He will be remembered in the history of mathematics as the creator of the theory of integral-equations 'of Volterra's ty p e ', the theory of func tionals, and the theory of integro-differential equations, and as the greatest of the pioneers in the application of mathematics to biological problems, especially the fluctuations in the numbers of animal species living together. His contributions to mathematical physics, particularly to the theory of electricity, were also of the first im portance; and it was most often from physical problems th a t he derived the first suggestions for his discoveries in pure mathematics.
Arthur N eville Chamberlain was elected to our Society in 1938. The tributes to his life and work have been so many and so appreciative, being based on the universal admiration of himself and of his labours, and are still so fresh in our memories th a t it would be useless for me to add to them. I will say only th a t we have been proud to have his name on our roll, and th a t we remember with gratitude his support of learning, and his strivings th a t the world should be governed by reason and good will. In 1910 he joined the staff of the D epartm ent of Zoology in the British Museum, as an assistant in the Entomological section. In 1937 he was promoted to be Deputy Keeper of the Departm ent of Entomology which had been created in the interval. He was given charge of the mosquitos, the crane flies and the British collection of Diptera. Edwards flung himself wholeheartedly into his task and from the very first his published work showed a mastery of his subject and a great critical faculty.
In addition to his purely museum work, Edwards made two successful expeditions, the first to Patagonia, Chile and the Argentine which produced a far-reaching account of the Diptera of these regions. The second expedi tion was made from a desire to investigate the relationships existing between the faunas of the isolated high mountain groups of East Africa and was concentrated mainly on Mount Ruwenzori. The first results of this last expedition have also been published.
Edwards has described some 2000 new species, but his descriptions were only incidental to constructive taxonomic work on a large scale and his output of published work is represented by over 270 titles. was a very able zoologist who adhered strongly to the 'Lamarckian view of the inheritance of acquired characters'. He was educated at Queen's College, Belfast and St Jo h n 's College, Cambridge, where he was a Foundation Scholar. He studied also at the Biological Station a t Naples. At Cambridge he came under the influence of Adam Sedgwick, and was led to an extensive study of the embryology of the Echinodermata: in after years he contributed an im portant article on this subject to the Cambridge Natural History. He held the Strathcona chair of Zoology at McGill University from 1897 to 1909; from 1913 to 1934 he was Professor of Zoology a t the Imperial College, London. He did useful public service in connexion with Fishery Research and other zoological enquiries; and wrote a number of im portant books and papers.
E rnest William MacBride
He became one of the leading authorities on embryology, to which his early work on the Echinodermata had introduced him. The strong views on Lamarckism were held with great vigour and much experimental work and argument were spent in the defence of his position against opposition. He became a Fellow of the Society in 1905.
A w ards o f M edals, 1940
The Copley Medal has been awarded to Professor Paul Langevin. Professor Langevin was one of the band of young pioneers who, in the closing years of the last century, were engaged in exploring the field which had been opened up by J. J. Thomson's discovery of the electron. He spent a year (1897-1898) at the Cavendish Laboratory, and his Paris Dr es Sc. thesis (1902) is dedicated to J. J. Thomson. The thesis, a notable one, was entitled
Recherches sur les Gaz Ionises. I t dealt mainly recombination and mobilities of ions, their coefficients and the relations between them. I t is a standard work on this subject. In it he also devised and applied new and elegant methods of measuring these quantities which were an advance on all their predecessors and have not since been improved upon to any appreciable extent. Related to this, and coming later, were important contributions to the theory of the diffusion of gaseous ions and its relation to ionic mobilities.
Langevin's greatest achievement is the foundation of the electron theory of magnetism. The theories of paramagnetism and of diamagnetism are still very much as he made them and left them over thirty years ago.
There are few branches of contemporary physics which he has not illuminated and improved by his writings, and his work generally has the qualities of breadth, clearness, elegance and completeness which stamp the master.
He has had a great international influence. He has been a prominent figure at all the meetings of the conferences arranged by the In stitu t International de Physique Solvay since they started in 1911. On the death of Lorentz he was chosen to succeed him as President of the Institut.
He was awarded the Hughes Medal in 1915 and elected a Foreign Member of the Society in 1928.
The Rumford Medal is awarded to Professor K arl Manne Georg Stegbahn.
Professor Siegbahn, member of an old Swedish family, is, in the field of X-rays, what Rowland was in the field of ordinary optics sixty years ago. He has introduced high precision into X-ray measurements. For example, the most accurate wave-length measurements in 1913 were those of Moseley, with an accuracy of about 1 %. By a brilliant succession of improvements in methods, design, inventions and technique, Siegbahn by 1924 had improved this to 0-001 %, a factor of 1000.
Siegbahn is not only a great physicist, he is also a great engineer. He has made inventions and improvements in almost every useful type of apparatus connected with X-ray measurements, pumps, gratings, X-ray tubes, ruling machines, etc.
Among his many achievements are the determination of the structure of the L series of X-ray spectra, the discovery of the anomalous dispersion of X-rays (with Hjalmar), the accurate and direct measurement of the grating spaces of calcite and rock salt, and the selection rules for the frequencies of X-ray absorption edges. In conjunction with Larsson and Waller, he was the first to deviate X-rays with a prism. They developed this method till they could obtain by it measurements of refractive indices for X-rays which are of quite surprising accuracy.
In recent years he has been much occupied with the development and improvement of methods of measurement of ' ultra-soft ' X-rays, the region between about 10 to 500 A, and with conspicuous success. This covers the gap between the ordinary X-ray region and the optical region of radiation.
He and his students have also been much interested in the values of the fundamental constants of physics and have made im portant contributions to our knowledge of them.
He has written a masterly book on the spectroscopy of X-rays. An extraordinarily large proportion of the information in it is due to the work of himself and his students. He has created an outstanding school at Uppsala and Stockholm, which now represents most of the physics of Sweden.
He was awarded the Hughes Medal in 1934.
A R oyal Medal is awarded to Professor Patrick Maynard Stuart Blackett.
Professor Blackett is especially distinguished for his work on cosmic rays and the particles connected with them.
The early work which first brought his name into prominence was concerned with the disintegration of nitrogen by a-particles; arising out of the experimental observations was the convincing proof th at the dis integration process originated in the actual capture of the a-particle by the nitrogen nucleus.
The demonstration of cosmic-ray showers was one of Blackett's early successes with direct Wilson chamber photographs, but perhaps his most spectacular discovery-made simultaneously by Anderson in Americawas that, in a large cloud chamber controlled by the tripping of counters, tracks appeared which could only be explained as due to a new particle-the positive electron. The importance of this discovery in the light of Dirac's theory was immediately realized by Blackett and his co-worker Occhialini, and im portant results have emerged.
Blackett also-in collaboration with Chadwick and Occhialini-extended the work on the positive electron, and it was soon found th a t there were sources other than cosmic rays. W ith the same collaboration Blackett was also instrumental in showing th a t quanta of sufficient energy could produce a pair of electrons and this production was related to the so-called nuclear absorption of y-rays-a phenomenon previously known but until then unexplained.
Blackett has followed up his cosmic-ray work and has published a number of very interesting papers dealing with various aspects of these rays. He has measured their energy, inferring therefrom a cosmic-ray energy spectrum ; he has observed, with an extraordinarily high degree of accuracy, the scattering and energy loss of cosmic-ray particles in their passage through metal plates and has discussed the nature of the penetrating component of Cosmic Rays. Two papers on this topic appeared in the Proceedings of the Royal Society for 1938.
Lastly, reference must not be omitted of Blackett's im portant experi mental contributions to our knowledge of the heavy electron-the particle which seems destined to be of such importance in the understanding of the more familiar nuclear particles.
A R oyal Medal is awarded to Dr F rancis H ugh Adam Marshall. Dr Marshall's earlier research work (1903) (1904) (1905) (1906) (1907) on the oestrous cycle, corpus luteum, and removal and grafting of ovaries laid the foundations for all the modern discoveries concerning the internal secretions of the sex organs.
The publication of his large text-book on the Physiology of Reproduction, in 1910, stimulated work on this subject throughout the world, not only on points of scientific interest but also in regard to the application to medicine and to questions of fertility and milk secretion in the domestic animals. He was engaged on a third edition of this book when war broke out. He is generally acknowledged to be the father of this subject, and but few papers on this branch of science to-day are published w ithout some reference to his work.
Arising out of his research, and th at of his pupils, the importance of the anterior pituitary as a source of internal secretions, affecting not only the sex organs but also other body functions, has been recognized, and has led the way to an enormous volume of research work in recent years throughout the world. I t is one of the subjects in which the greatest advances have been made in recent years.
Recently, his research has been concentrated on the exteroceptive factors, such as light, ultra-violet irradiation and nerve stimuli, which affect the sex organs by way of their effects on the anterior pituitary. This work explains the physiological basis for the seasonal and other changes which occur in reproductive activity. He summarized this aspect of the subject in the 1936 Croonian Lecture on 'Sexual periodicity and the causes which determined i t ', beside adding new m atter.
The Davy Medal is awarded to Professor Harold Clayton U rey. Professor Urey's first im portant piece of work consisted in carrying out extensive, accurate, spectroscopic measurements on diatomic and poly atomic molecules. This led him in 1931 to take up a detailed investigation on the abundance of natural isotopes of hydrogen, nitrogen and oxygen. During the next few years he succeeded in isolating deuterium and calculating the comparative thermodynamic properties of deuterium, hydrodeuterium and hydrogen. In 1934 he accomplished the first synthesis of deuteromethane.
Deuterium or ' labelled ' hydrogen has proved of great value in investi gating the mechanism of many organic and biologically im portant reactions, and its use has been the precursor of the modern general isotopic exchange reactions. A number of deutero derivatives have been prepared by Urey and his co-workers, and their entropies, vapour pressures and exchange equilibrium constants have been experimentally determined and compared with the theoretical values anticipated.
This isolation of deuterium from ordinary hydrogen and establishment of the thermodynamic, spectral and physico-chemical difference between it and pure hydrogen, as well as in the compounds containing deuterium and hydrogen, is a remarkably complete piece of work, for which Urey received the Nobel Prize.
More recently Urey has taken up the problem of the separation of the other important, naturally occurring isotopes: those of nitrogen, oxygen and carbon. He has examined their quantity distribution in nature and employed exchange methods for the enrichment of one species.
The D arwin Medal is awarded to Professor J ames P eter Hill. Over a long series of years Professor Hill has carried out researches on the development of various mammals, particularly as regards the embryonic membranes and placenta, and added greatly to our knowledge of this subject. Many of his conclusions have clear evolutionary implications, as for example th at marsupials are descended from oviparous ancestors with meroblastic ova. In his Croonian Lecture of 1932 Professor Hill sum marized his researches on the embryology and embryonic membranes of the Primates. The views of primate evolution based on development which he then put forward are in accord with those of Elliot Smith founded on brain anatomy, and of W. K. Gregory on morphological and palaeonto logical evidence.
In collaboration with T. T. Flynn, Professor Hill has lately (1939) published the first part of extensive researches on the development of monotremes, both Ornithorhynchus and Echidna, which will be of great value in helping to assess the origin and relationships of these egg-laying mammals.
Professor Hill's research work is of first-class quality, being trustw orthy and carried out with extreme care and the best techniques; it has never been scamped and is rich in original results over a wide field, most of the conclusions having a direct bearing on evolutionary questions.
Few living biologists have contributed more towards the solution of problems bearing on the interrelationships of the main groups of the Mammalia and on the phylogenetic history of the Primates, a subject with which Charles Darwin was so much concerned.
The Hughes Medal is awarded to Professor Arthur H olly Compton.
Professor Compton has made a number of im portant contributions to physical science in the field of X-rays and elsewhere. Of late years he has been one of the leaders in the study of cosmic rays.
The experiments of Young and Fresnel early in the nineteenth century proved th a t light certainly had undulatory properties. But in the present century facts have been emerging, notably in connexion with photoelectric action, which are impossible to reconcile with the assumption th a t light can be described only as an electromagnetic wave of the classical type. These difficulties disappeared if light of frequency v is assumed to be dynamically equivalent to a collection of particles of energy hv (h = Planck's constant).
I t occurred to Compton th at from this standpoint the interaction between radiation and free electrons is very simple, and in fact is the simplest interaction which radiation can undergo. Associated with the energy hv, according to the electromagnetic theory, there is momentum hv/c (c = velocity of light). The interaction is thus reduced to a very ancient problem, th at of the encounter of two infinitesimal billiard balls with known energies and momenta. As the radiation moves with the velocity of light, in most cases the electron can be treated as if it were at rest. It is then obvious that in the collision the electron will acquire energy from the radiation and the conservation of momentum requires th a t if the electron moves off in a certain direction the radiation will travel in a certain other direction. But reduction of energy of a quantum of radiation means increase in wave-length, and this increase will be a predetermined
